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KaK snepawe 6biJ1o noKaaaHo a pa6oTax IOHra It I, a TatoKe CHnKa 

H 6apHeca 1 2/, OPHPOAHWe H CHHTeTH4eCKHe HOHHWe H KOBalleHTHble 

KpHCT81111W o6IlaAB~T cnoco6HOCTb~ perHCTPHPOBBTb H C~xpaH~Tb 

MHKPOCKOnH4eCKHe Ae¢eKTW CTpyKTypw, C03AaB8eMWe B HHX npH 

. npOXO*AeHHH TR*811WX aapR*eHHWX 4BCTH~. 3TO CBOHCTBO KPHCTan

nos HaXOAHT 06WHPHWe H pa3HOo6paaHWe npHMeHeHHA BO MHOrHX 

o6naCTRX HayKH H TexHHKH. 8 K84eCTBe OAHOrO H3 HHTepeCHWX Ha

npaBI18HH~ HCCI18AOBBHHH MO*HO YKB3aTb HCCfieAOBBHHR 3aPRAOBOro 

COCTaBa H 3HepreTH48CKoro cneKTpa TRmenwx KOCMH48CKHX RA8P, 

anepawe ~ReAflPHHRTwe e~e a 1964 rOAY MopeTToM, nennacoM 11 

YoKepoM 131. Kat< noKaaaHo a 3ToH pa6oTe, Kpa.tcTaiU1H48CKHe AeTeKTo

pw cnoco6HW perHCTpHpOB8Tb TpeKH OT OCTBHOBOK KOCMH48CKHX 

RA8P C Z ~.20 H coxpaHRTb TBKHe TPeKH B T848HHe MHOrHX MHn

IlHOHOB neT. TpeKH a KPHCTannax B~RBn~~TCR o6Y4HO MeTOAOM 

H36HP8T8IlbHOro XHMH~eCKOrO TpaeneHHR/4~ 6onbWaR 3H84HMOCTb, 

BYCOK8R 3~8KTHBHOCTb 3TOro HanpaeneHHR HCCfl8AOB8HH~ TRmenoH 

KOMOOH6HTbl KOCMH48CKHX Sly4e·a.'1 XOPOWO HJU110CTPlo1PY8TCfl, HanpHMep, 

pa6oTo<1 ~ne<1wepa 11 AP•, anepawe o6HapyM<HBWHx a 196 7 roAY /5/ · 

RAP8 C Z ~JO B COCTaBe ranaKTH48CKHX KOCMH4eCKHX I1Y48~ nyTeM 

HHA8HTH~HKa~HH npoTR*eHH~X TPeKoB s nHpoKCeHax MeTeopHTa 

3cTepsHnn. AanbHe~wHe HCCileAoBaHHR TpeKoe a MHHepanax BHe3eM

Horo npOHCXO*A8HHR HM8J1H ~enb~ onpeAe118HH8 38PRAOBoro cneKTpa 

TRmenbiX KOCMH48CKHX RA8P, a T8Kme B03MOmHbiX B8PH84H~ COCTaBa 

H aKTHBHOCTH nepBH4HOrO K0CMH48CKOrO H3I1Y48HHR Sa MH11I1HOHW 

H A8CRTKH MHJUlHOHOB neT. B pa6oTax /6,7/ npHBeAeHbl nony3MnHp!4-

4ecKHe 38Bio1CHMOCTH TPBBHMbiX AJ11o1H Tp8KOB OT 8TOMHOro.- HOMepa 

Z RAep B o6nacTH 20.;.92. 
HecMOTpR Ha 048BHAHble npeHMy~eCTBa HCCI18AOB8HHR TpeKOS RA8P 

B KPHCT8J1Jl8X BH838MHoro npOHCXO*A8HHR, BOJ10T~ AO 1973 rOAa 

~110 Bbi00I1H6HO IlHWb H8CKOJ1bKO 3KCnepHM8HT8IlbHbiX pa6oT C TaKHMH 

KpHCT8I1118MH. 
ABTOPbt pa6oTbl / 7/. l<1CCJ18AOB8BWH8 KPHCT8I1Jlbl nmepCT8H8 HS Me

TeopHTa AmoHcTayH, o6HaPY*HI1H TpeK AJ1HHO~ oKono 1 MM, KoTopw~ 

OHH OTH8CJ1H K o6nacn1 8TOMHbiX HOM8POB Z ~.82. 

TpeKH AJ1HHO~ 0,9 H 1,0 MM, o6Hapy*eHHWe B KPHCTannax nyH

Horo 0H)f(0HHT8 /~/. TaK*e 6b1I1H OTHeCeHbl K o6nacTH .Z ~-82 ... l1CCJ16AO

BaHH~ OHPOKC8HOB H OJlHBHHOB H3 MeTeOpHTa naTeap, B KOTOPOM 

coxpaHHJlHcb y~acTKH, pacnono*eHHble e6nH3H AoaTMoc~epHo~ noeepx

HocTH, He npHB811H K 06HapymeHH~ TpeKOB AJ1HHHee 500 MKM. 

1 



CHCTeMaTH4eCKHe HCcneAoaaHH~ TpeKoa 8 o.nHB~Hax H3 nannacHTOB, npeAnp~HRT~e B OHRH c 1974 roAa /9-12~noKaaan~, 4TO 
HAeHTH<l>HKaU.~~ TpeK08 T~>KeJlbiX KOCMio14eCKHX RAep 4SCTO AOJl>KHa 
npOH380AHTbC~ 8 YCJlOBH~X <l>oHa <f>Hryp TPSBJ1eHHR JlHHei:1HbiX Ae<l>eK
TOB CTPYKTYPbl B 3THX KpHCTan.nax - Kamt.nJlRPHbiX BKJ1104eHJ.IIa1, .QJ.-~c
.nOKaU.Hi:1. 

8biRBJ1ReMble H36HpaTeJ1bHbiM XHMH4eCKHM TpaaneHHeM Ae<l>eKTbl 
CTpyKTypbl MOfYT 6btTb KaK nepBH4HbiMH /poCTOBbiMH/, TaK H BTQ
pH4HbtMH, 803HHKWHMJ.II npH MexaHH4eCKHX H TepMH4eCKHX B03AeiitCTBJ;o~
RX HS KPHCTa.n.n, H OTHOCHTbCR K pa3JlH4HbiM THnaM Ae<l>eKTOB -
T04e4HbiM, J1HHei:1HbiM, n.nOCKOCTHbiM, o6DeMHbiM. 

npaBHJlbHSR nepHOAH4HOCTb CTpYKTYPbl KPHCTannoB onpeAeJlReT 
H ynOPRA04eHHOe pacnpeAe.neHHe MHOfHX BHAOB Ae<l>eKTOB H HecosepweHCTB/t3/. 

HaeecTHO, 4TO MHOrHe THnbl CTPYKTYPHbiX Ae<l>eKTOB nOA4HHRIOTCR 
K.naccy CHMMeTpHH ASHHOro KPHCTa.n.na, a HX OpHeHTHPOBKa B 06DeMe 
KPHCTan.na /B 4SCTHOCTH, JlHHeiiiHbtX lo1 n.nOCKOCTHbiX Ae<t>eKTOB/ noA-
4HHReTCR Hanpaa.neHHRM H n.nOCKOCTRM C MaJlbiMH HHAeKCaMH. 

npH HCCJleAOBaHHH pa3H006pa3HbiX nepBH4Hbl~ H BTOPH4Hb1X Ae
$eKTOB CTPYKTYPbl B npHPOAHbiX H HCKYCCTBeHHbiX KpHCTan.nax, npH
MeHReMbiX B KS4eCTBe TpeKOBbtX AeTeKTOp0a RAePHOfO H3Jly4eHHR 
/vtOHHble H KOBSJleHTHble KpYICTaJlJlbl/, B03HVIKJ1a He06XOAHMOCTb 
HCnOJlb30BaHHR CQBpeMeHHbiX MeTOAOB onTH4eCKOi:1 MHKPOCKOnHvt! 
KPHCTa.n.noOnTH4eCKHe HCC.neAOBaHHR HMMepcHOHHbiX npenapaTOB, 
<l>a30BO-KOHTpaCTHaR MVIKPOCKOnHR, no.nRPH3SU.HOHHbli:1 KOHTpaCT, ABy
.ny4eBSR H MHOf0Jly4eaaR HHTep¢epoMeTPHR. npHMeHRJlaCb KpHCTa.n
JlOOnTH4eCKSR MeTOAHKS VI3Y4eHHR CJleAOB RAePHbiX H3Jly4eHHH, u.e.nb 
KOTopoi:1 COCTORJla 8 AHCKpHMHHaU.HH TpeKOB RAePHbiX H3Jly4eHHi:1 OT 
Ae<f>eKTOB CTpyKTypbl, npHCY~HX lo13y4aeMOMy MHHepa.ny /14/. 

npH AeTSJ1bHOM HCCJleAOBaHHH KPVICTSJ1JlH4eCKOfO Be~eCTBS He
B03MO>KHO 060i:1THCb 6e3 onpeAeJleHHR era OCHOBHbiX Hanpae.neHHH, 
KOTopoe noaaonReT aaTeM 6o.nee no.nHo ~HTepnpeTa-~poaaTb TO HJlH 
HHOe H3y4SeMOe CBOi:1CTBO KpHCTan.na. 8 HaCTOR~ee BpeMR, KOrAa 
HCCJleAOBSHHe KpHCTSJ1JlOB C nOMO~b~ peHTreHOBCKHX .ny4ei:1 aaaoeea
JlO np04Hble no3HLJ.VIIo1 8 $H3HKe, npHHRTO C4HTaTb, 4TO OnpeAeJleHHe 
OCHOBHbiX Hanpaa.neHHiit 8 KPHCTa.n.ne /ero ycTaHOBKa/ MO>KeT npQH3-
BOAHTbCR .nvtwb c noMO~biO peHTreHoMeTPHH. DAHaKo Hcc.neAoBaHHe 
KPHCTaJlJlOB, KaK nponycKaiO~Io1X, TaK H OTpa>KaiO~HX B BHAHMOM 
AHana30He AJlHH BOJlH 3JleKTPOMarHHTHble lo13Jly4eHHR, npHBOAHT K He 
MeHee T04HbiM pe3y!1bTaTaM, a TeXHHKa ':"CCJleAOBSHHR Ha OnTH4eC
KOM MHKpOCKOne 6o.nee npOCTa ~ AOCTynHa, 4eM peHTfeHOMeTplo14ec
KHe HCC!leAOBaHHR. 

nosopOTHbli:1 CTOJlHK OnTH4eCKOfO MHKPOCKOna, CHa5>KeHH~i:1 J1HM6QM 
C H0Hio1YCOM, n03BOJ1ReT npOH3BOAHTb H3MepeHio1R C T04HOCTbiO AO 1/2°. B npOXOAflu.teM no.nflpHaoaaHHOM caeTe npoapa4Hble KPHcTan.nbl 27 T04e4HbiX KJlaCCOB /lo1CKI1104SR 5 T04e4Hb1X KJlSCCOB Ky6H4eCKOi:1 

2 



5 

2 

10 

20 40 60 80 100 z, 
PHc.l. TpaBHMaA AflHHa TPeKOB 

AAeP B KpHCTannax OnHBHH8 B aa

BHCHMOCTH OT 38PAA8 AApa: 

a/ B HeOTommeHH~X KPHCTannax; 

6/ C y4eTOM OTmHra B KOCMH4eCKOM 

npocTpaHcTee; s/ c y4eTOM AO
nonHHTenbHOro oTmHra. 

CHCTeM~/ 06HapymHB8~T 3$

$eKT~ noracaHHA H npocseT
neHHA, nonomeHHe KOTOP~X 
COOTBeTCTByeT OpHeHTHPOBKe 

HX OOTH4eCKOH HHAHK8TPHC~ 

OTHOCHTenbHO nonRPH38TOpa 

H aH8IlJ.13aTopa I i5/. YcTa

HOBHB nonomeHHe noracaHHR, 
MM TeM caM~M nony4aeM 

OpHeHTa~H~ OOTH4eCKHX oceH 

KPHCTanna. 3HaR KI18CC CHM

MeTpHH KPHCT8I1I18, nerKO 

onpeAeilHTb CHMBOil~ Hanpaa
IleHHH, ABilA~~HXCA OOTH4ec

K~M~ OCRM~ /16/. 

AfiA KpHCT8Ili10B Ky6H4ec

KHX KI18CCOB CHMMeTpHH,KQ

TOp~e ABilA~TCR onTH4eCKH 

H30TpOnH~MH, YCT8HOBneHHe 

rnasH~x KPHCTannorpa~H-

4ecKHX HanpasneHHH MomeT 

6~Tb npoH3BeAeHo c no

M~b~ $Hryp TpasneMHR, 

Tpe~HH cnaHHoCTH HnH APY

rHx MOp$onorH4eCKHX npH3-

HaKOB, HanpasneHHe KOTOp~X 

nerKo onpeAenHTb H'J c
1
npa

B04HOH JlHTepaTypbl 17 • 

TaKHe Hanpas.neHHR c.nymaT 

npHBR3KOH A11R HaxomAeHHA 

~HAOB Ae$eKTOB. HanpHMep, 

B W11H$8X \.111\.1 HMMepCHOHHbiX npenapaTaX $1100PHT8 XOPOWO 38MeTHbl 

Tpe~HHK\.1 cnaHHOCTH BAOJlb <110>. 04ePT8HHA $Hryp TpaaneHHR Ha 

/111/ "n~ /001/ $D~Op~Ta TaK~e COOTBeTCTBY~T HanpaeneH~RM 

<11 0 > . 
3Ha4eHI4e CHMBOJlOB OCHOBHbiX HanpaBJleHH171 003BOnReT OPOB.QA_HTb 

reoMeTpH4eCKy~ HAeHTH$HKa~H~ acex HMe~~HXCR npoTAmeHHbiX Ae

(lJeKTos I .nHHeHHbiX H nnocKOCTHbiX/. 

PaccMoTpHM 6o.nee AeTaJlbHo, 4TO npeACTasnA~T co6o171 TpeKH 

TRmeJl~X 3apRmeHHbiX 48CTH~ H Ae$eKTbl CTpyKTypbl 8 KPHCT8J1Jl8X 

OJlHBHHa H3 MeTeopHTos. TpeKH TRmenblx 3apRmeHHbiX 48CTH~ opHeH

THposaHbl 8 OTHOCHTeJlbHO WHpOKOM HHTepsane yr.nos; HX AJlHHa, ~aK 

CJleAyeT \.13 p~;~c. 1 , nponop~HOH8JlbH8 8TOMHOMY HOMepy Z 48CTH-

4bl llsf. 
0AH8KO H $Hrypbl TpasneHHA KaOHJlJlRPHbiX BKJ1~4eHH171 HMe~T Jl\.1-

HeHHy~ ¢opMy H MoryT AOCTHraTb AeCRTKOB H COTeH MKM. no3TOMY 
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HX ,QHCKpvtMHHa~H.R OT TpeKOB KOCMH4eCK~X RAeP npe,QCTaBnReT C060~ CJ10mHyiD npo6neMy, He TOilbKO ,Qil.R OJl~B~HOB, HO VI AflR ,Qpyr~X BHe-3eMHbiX KpHCTaJ1!10B - nvtpOKCeHOB, $oc$aTOB, noneBbiX wnaTOB. B OCHOBy MeTOAHKH ,QVICKPHMvtHa~vtVI TpeKOB OT C06CTBeHHbiX ,Qe$eKTOB CTPYKTyp~ KpvtcTanna MomeT 6~Tb n011omeHo xapaKTepHoe CBOHCTBO BCeX npOT.RmeHH~X HeCOBepweHCTB CTPYKTypbl: CTPOrO opvteHTvtposaHHoe nonomeHvte vtX a o6beMe KpvtcTanna, cornacyiD~eecR C rllaBHbiMYI reoMeTpH4eCKHMH HanpaeneHHRMH, npvtcy~HMH ,QaHHOMY KilaCcy CHMMeTpvtvt. 0TCID,Qa. cne,qyeT, 4TO 3a,Qa4a ,QHCKpHMHHa~vtVI ¢vtryp TpasneHvtR KanvtnnRpH~x BKiliD4eH~~ MO*eT 6~Tb peweHa, ecnvt B Kam,QOM HCCne,qyeMOM KPHCTanne 6y,qyT HAeHTH¢H~HpOBaHbl rnaBHble KPHCTannorpa¢vt4eCKHe HanpasneHHR, a TaKme ycTaHosneHa npocTpaHcTseHHa.R OpHeHTa~HR Ci;1CTeM Kan);1Jl!l.RPHbiX BKJliD4eHHi1. ~R HCCJle,QOBaHHR Kanvtilil.RPHbiX CHCTeM paaMepOM MeHee 0,2 MKM a ce4eHHH KPHcTailnbl npe,qsapa.nenbHO HarpeeaiDTcR ,qo TeMnepaTypbl, npH KOTOpOi1 OTmvtraiDTCR M~Kpo,qe¢eKTbl CTPYKTypbl, C03,qasaeMble TRmeilbiMH .R,QpaMH nepBH4HOro KOCMH4eCKOrO H311Y4eHHR. 3Ta TeMnepaTypa COOTBeTCTBYeT )80-390°C AnR $Oc$aTOB, 480-490°C AnR on~e~Hoa, 650°C AnR n~poKceHoe, 7S0-800°C AnR nonesblx wnaToe. 3aTeM vtccne,qyeMbte KpvtcTailnbl no,qsepraiOT TpasneHHID 8 COOTBeTCTByiO~HX TpaS~TeJlRX. AnaTHTbl, BHTJlOKHTbl o6pa6aTb1BaiOT a c.na6blx oacTsopax aaoTHo11 KHCflOTbl / 4l.nH6o a TpaaHTene WH 1191 npH 100 ·oc a Te4eHvte 8-15 4. OnvtsvtHbl TpaeRT a 
TpaevtTene WH, MOAvt¢vt~HPOBaHHOM AJlR onTvtManbHoro BbiRBneHHR npoTRmeHHbiX ,qe(J>eKTOB CTPYKTYPbl 3THX KPI-1CTannoe /tel. 

TpaeneHHe nvtpoKceHoB, nonesblx wnaTOB ocy~eCTBilRIOT a KoH~eHTpvtposaHHbiX pacTBopax e,qKoro HaTpa c KOH~eHTpa4vtel1 oT 40 AO 60% np~ TeMnepaTypax OT 140 °C ~ eblwe I 4/_ , 
Opvt 3TOM a npoTpasneHHbiX KPHCTannax BbiRBil.RIOTcR ¢vtryp~ TpasneHI-1R, 06yC110BJleHHb!e Kam1JlllRPHbiMH ,Qe(J>eKTaMt.-t ~ ,QHCJlOKa~t.1.RMt.1 /p"C. 2/. 
J1 Kanvtilil.RpHbte BKill04eHHR, VI ,Qt.1CJ10Ka4t.1H OTHOC.RTCR K KaTerOpHH IlHHeiiiHbiX ,Qe¢eKTOB CTpyKTYPbl. Kam-1Jl1l.RpHble BK!1104eHJ.1R B TOM BJ.1,Qe, 8 KaKOM OHVI 06Hapymvtea!OTC.R B OJlHBvtHe H3 MeTeop~T08, npe,QCTaaIl.RIOT C06oiit 06bi4HO aanOilHeHHble BK11104eHJ.1RMH nO!lHbfe KaHai1bl, B03-HHKWJ.1e, nO-BJ.1AJ.1MOMy, KaK pe3yJlbTaT 04eHb ,QJlJ.1TellbHOro 110Tm1o1ra' 1 

J1J.1HeiiiHbiX Ae¢eKTOB /ni-t6o POCTOBbiX ~HCilOKa~J.1i:1, 11\.160 ~en04eK J.13 T04e4HbiX Ae¢eKTOB/, OKpy)!{eHHbiX npJ.1MeCHbiM\.1 aTMOC¢epaMvt. 00,Q06-H~e .RBileHJ.1R HeO,QHOKpaTHO 06HapymJ.18all\.1Cb B KPI-1CTa!1JlaX CaM~X paanJ.14HbiX aeutecT8/20/. 
HMeHHo no3TOMY ''oTommeHHble" IlYIHeiiiHble ,qe¢eKTbl - KanvtnnRpHble BKJ1104eHJ.1R J.1 11 COCTapeHHble.11 ,QJ.1CJ101<a41o1H 3aHJ..1MaiOT CTa6vtJlbHOe J..1 cTporo ynopRA04eHHoe nonomeHvte 8 o6beMe KPJ.1CTanna. 
no peayJlbTaTaM J..13MepeHt.1~ 8 na6opaTOPHOi1 CJ..1CTeMe KOOPAt.1HaT COCTaBilfleTCR KapTa HanpaeneHvttf ,qe¢eKTOB CTPYKTypbl Ha KaKyi0-11\.160 nllOCKOCTb C MallbiMH HH,QeKcaM);1. 3aTeM nony4eHHa.R KapTa cpa8HJ.18aeTCR C KapTaMH CTepeorpa¢J.14eCK~X npOeK~vtiit OCHOBHbfX 
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P1o1c. 2. <f)Hrypbt TpaeneHHR KanHilnRPHbtX Ae¢eKToe 1-1 AHC

noKa~HH 8 KpHCTailnax OilHBHHa. 
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r-----------,[010] HanpaBJleHH~, COCTaBJlR
eM~X AflR HCCfleAYeMOro 
KPHcTanna. no coenaAe
HH~ nony4eHHO~ B pe
aynbTaTe TaKoro Hc
cneAOBaHHR KapT~ Han
paeneHHH Ae$eKToe 
CTPYKTYP~ H KapT CTe
peorpa¢H4eCKHX npoeK-
4HH onpeAenReTCR KPHC
Tannorpa~H4eCKOe Han
paeneHHe Ae¢eKTa /cHc
TeMM napannenbH~x Ae
~eKTOB/. TaKHM me o6pa-
30M OnpeAel1R~TCR H 
OCTa!1bHMe KPHCTanno
rpa¢H4eCKHe Hanpaene
HHR. 

(100) 
i tM - 100 MKM. 

PHc.3. CTepeorpa¢lH4eCKHe npoeK
~HHeHHbiX Ae$eKTOB e KpHCTan-
ne Ol1HBHHa Ha nnoCKOCTb, nepneH
AHKyilRpHy~ HanpaeileHH~ /001/. 

OAOCKO&Tb (~D) 

llo [ood 

{f}·· 

[IDIJ) 

P~c.4. CTepeorpa¢H~ecK~e npoeK
~HH OCHOBH~X H8npasneHH~ KpHCTan
na OJlHBHHa: a/ HS nnOCKOCTb 001; 
6/ Ha nnOCKOCTb /010/. 
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TaKaR npo4eAYPa noa
sonReT nony4HTb HH¢op
Ma4H~ 06 OpHeHTa4HH OT
H0CHTe!1bHO KPHCTanno
rpa¢H4eCKHX Hanpaene
HH~ AnR Ka*Aoro Hccne
AYeMoro KPHCTanna Ae
¢leKTOB CTpyKTypbl /MaK-

pOCKOnHqeCKHX HDH B~

RBDR8M~X MeTO,Q8MH H36H
paTeDbHOrO XHMH4eCKOrO 
TpasneHHR/. WaMepeHHe 
npOCTPSHCTB8HHOrO 
opHeHTHpOBaHHR ¢Hryp 
TpaaJleHHR npOTR)f(8HHbiX 
,Qe¢eKTOB CTPYKTYPbl 
n03BOJ1R8T, C y4eTOM 
KSPT cTepeorpa¢H4ec
KHX npoeK4H~, CAeJlaTb 
OAH03HS4HOe 3SKJ1~4e
HHe o npHpo.Qe Ha6n~
.QaeMbiX .Qe¢eKToa. Ocy
~ecTaneHHe TaKoH npo-
48AYP~ RBJ1R8TCA Heo6-
XO,QHM~M YCJlOBHeM O,Q
H03Ha4HOH H,Q8HTH¢HKa-
4HH TpeKOB KOCMH4ec-
KHX R,Qep OT Z ~ 80 
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8nJlOTb AO M~JlJ1HMeTp08~X TpeK08 OT rHnOTeTH4eCKHX C8epxTRmen~X 
HYK11HA08 8 ycn08HAX ¢OH8 OT Ae¢eKT08 CTpyKTYP~ HCcneAYeMoro 
KPHCTanna. 8 Ka4eCT8e npHMepa HCnoJlb3088HHR 3TOH MeTOAHKH 
npH8eA'eM onpe,qeneHHe KPHCTannorpa¢H4eCKHx HanpaeneHHCi 8 o6paa-
4e Ol1H8HHa H3 MeTeopHTa MapbR118XTH. 

Ha p1o1c. 3 npH8eAeHa cTepeorpa¢H4ecKaR npoeK4HR Hanpa8neHHH 
p8311H4HOrO po,qa JlHHe~H~X ,qe¢eKT08, 38MepeHHWX B Wl1H¢e 011H8HH8 
no nnocKOCT~ /001/. 

Ha p1o1c. 4 np1-1ee,qeHbl K8PTbl cTepeorpa¢H4eCKHX npoeK4HH oc
H08HbiX HanpaeneHJ.1H KPHCT811118 OllHBHHa: pHc. 4a npeACTaBnReT 
CTepeorpa$H4eCKy~ npoeK~~~ Ha nnocKoCTb /001/, p~c. 45 
cTepeorpa¢H4ecKy~ npoeK4H~ Ha nnocKOCTb /010/. 

CoaMe~aR nony4eHHble MHKpo¢oTorpa¢HpoaaHHeM HJlH reoMeTpH4ec
KHM J.13MepeHHeM K8PTHHbl pacnpe,qeJleHHR ,qe¢eKTOB CTpyKTyp~ OJlH
BHHa, MOmHO 0AH03H84HO onpeAellHTb pe8JlbHble KpHCT8J1110rpa¢H4eC
KHe Hanp88JleHHR AflA HCCJle,qyeMbiX Ae¢eKTOB A?HHOrO KPHCT811118. 
B np1-19e,qeHHOM Ha PHC. 3 npHMepe opHeHTI-1poaKa HaH6onee npOTR
meHHbiX nHHec:iHbiX ,qe¢eKTOB oKaaanacb napannenbHOH HanpaeneHHRM 
[ 01 0] , [150]. [ 120], ~ [ 110]. sa ~CKn~4eH~eM OAHOro Ae<!JeKTa 
An~HOH 420 MKM. 

0TC~,qa MOmHO 38KJ1~4HTb, 4TO ,qe¢eKTbl, OpHeHTHPOB8HHble 8A011b 
Hanp88JleHHH C M8JlbiMH HH,qeKC8MH, OTHOCRTCR K C06CTBeHHO CTpyK
TYPHbiM ,qe¢eKTaM onH8HHa, a cny4aHHO opHeHTHPOBaHHbl~ ,qe¢eKT 
AflHHOH 50-100 MKM, a T8Kme ,qe¢eKT 8 420 MKM npe,qCT8BJ1R~T co-
6oH TpeKH 3apRmeHHbiX 48CTH4. 

CpaaHeHHe CTepeorpa¢H4eCKHX npoeK4H~ nHHeHHblx ,qe¢eKTOB 
CO CT8HA8PTHbiMH K8PT8Mio1 OCHOBHbiX KPHCT811JlOrpa¢;.t4eCKHX Hanpae
JleHHH ,qaHHOro KJ18CC8 KpHCT8JlJ18 n0380J1ReT npOBOAHTb OAH03Ha4-
HYIO 14,qeHTH$HK84HIO npOTP88.fleHHblX TpeKOB R,qep C Z~50 t BOJ10Tb 
AD TpeKOB RAeP C Z~.90. 

AH8JJOrH4Hble HCC.ne,qOB8HHR MOryT 6b1Tb BblnOJlHeHbl AJIR ,qpyrHX 
KPI-1CT8J1J108 BHe3eMHOro npOHCXO>KAeHHR, 8 KOTOpbiX perHCTPI-1PYIOT
C~ cneA~ OT OCT8HOBOK TRmellbiX KOCMH4eCKHX RAep. 

YKa3aHH8R MeTOAHK8 RBn~eTCR He06XO,qHM~M 3TanoM HCCneAOBa
HHH no noHCKy CJ1eAOB OT OCTaHOBOK ~Aep rHnOTeTI-14eCKHX CBepx
TRmen~X 3neMeHTOB, KOTOp~e MoryT CHHTe3HpOBaTbCR B rpaH,qHo3-
HbiX B3PbiB006pa3HbiX np04eccax, HenpepbiBHO npQI.1CXOAR~HX B ra
naKTH4eCKHX o6beKTaX. 

B saKnl04eHHe aBTOPbl BbiP8>KaiOT rny6oKyiO npH3HaTenbHOCTb sa 
nOCTORHHOe BHHMaHI-1e K 3THM HCCneAOB8HHRM aKa,qeMHKY r.H.~nep08y. 
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